In the majority of cases of bipolar disorder, manic episodes are usually brief and typically responsive to currently available psychopharmacological agents. In contrast, depressive manifestations are more prevalent and persistent, and can present as major depressive/mixed episodes or residual interepisode symptoms. The depressive phase is often associated with other neuropsychiatric conditions, such as anxiety spectrum disorders, substance use disorders, stressor-related disorders, and eating disorders. It is viewed as a systemic disease with associated ailments such as metabolic syndrome, diabetes mellitus, and cardiovascular disease. There is an increased rate of mortality not only from suicide, but also from concomitant physical illness. This scenario is made worse by the fact that depressive symptoms, which represent the main disease burden, are often refractory to existing psychotropic drugs. As such, there is a pressing need for novel agents that are efficacious in acute depressive exacerbations, and also have applicable value in preventing recurrent episodes. The rationale of the present review is to delineate the pharmacotherapy of the depressive phase of bipolar disorder with medications for which there is evidence in the form of observational, open-label, or double-blind randomized controlled studies. In the treatment of acute bipolar depression in adults, a comprehensive appraisal of the extant literature reveals that among mood stabilizers, the most robust proof of efficacy exists for divalproex sodium; while atypical antipsychotics, which include olanzapine, quetiapine, lurasidone, and cariprazine, are also effective, as demonstrated in controlled trials.
INTRODUCTION

Bipolar disorder (BD) is a collection of heterogeneous conditions; it is
conceptualized as a spectrum disorder in the current classifications of Diagnostic and Statistical Manual of Mental Disorders, fifth edition and International Classification of Diseases-10. 1) In the former, at least four disorders are recognized: BD type I, in which there is the occurrence of at least one manic or mixed episode in addition to major depressive episodes (MDE); BD type II (hypomanic episodes in addition to MDE); cyclothymic disorder (hypomanic episodes as well as depressive episodes which fall short of MDE); and BD not otherwise specified. In a severe episode, the patient may experience psychotic symptoms and, if these are mood incongruent, the differentiation from schizoaffective disorder and schizophrenia can become difficult. The term 'rapid cycling' is used when a patient suffers from four or more episodes in a 12-month period.
Bipolar spectrum disorders have a high prevalence rate of about 4%
in the general population. 2) BD is a chronic, life-long condition with the usual onset in adolescence or early adulthood. The index episode is usually an MDE with melancholic features, and the first exacerbation may occur several years later in the trajectory of the illness, resulting in an inopportune delay in the correct diagnosis. In symptomatic younger patients, there may be a positive family history of BD, and children who go on to develop the illness often suffer from precursor disorders such as separation anxiety disorder, attention deficit hyperactivity disorder, oppositional defiant disorder, and conduct disorder. 3) There is a very high incidence of co-occurring neuropsychiatric conditions, chief among which are substance use and anxiety spectrum disorders. The prognosis of the disease is worsened by the fact that patients can have recurrent and non-remitting depressive episodes, misuse of illicit drugs, and the application of inappropriate and inadequate therapeutic measures, as the diathesis tends to masquerade in myriad different forms. Additionally, the burden of the disorder is further increased by the frequent association of systemic illnesses such as metabolic diseases, cardiovascular disorders, autoimmune diseases, and endocrine disorders. Figure 2 gives an overview of the present understanding of the biological treatment of bipolar depression.
The current neurobiological perspective of BD dictates that neurotransmitter imbalance is the path through which inherited abnormalities, working in concert with environmental stressors, cause expression of the bipolar phenotype. 
PRIMARY CARE PERSPECTIVE
SEARCH STRATEGY
In January 2016, the PubMed database was explored with a variety of terms, for example 'bipolar depression and treatment, ' 'bipolar depression and lithium, ' 'bipolar depression and anticonvulsants, ' and 'bipolar depression and atypical antipsychotics. ' This approach led to the retrieval of more than 1,000 articles. The search was refined by limiting the time period to the last 10 years, and appraisal of the literature was further categorized by activating the filters 'clinical trial, ' and 'randomized controlled trial, ' In addition, studies conducted in children and adolescents were excluded. This approach resulted in less than 100 articles that were pertinent to the current topic. These were read in detail and their reference lists were also consulted. Following this protocol, a consistent representation emerged regarding the pharmacological management of acute bipolar depression in adults, which was organized in a coherent and succinct manner to illuminate the subject under consideration. During the endeavor, a conscious effort was made to objectively bring forth facts that had a firm basis in the scientific literature and this resulted in a wide-ranging evaluation of the efficacy, or otherwise, of psychotropic medications commonly employed in the Figure 2 . Bipolar depression is difficult to treat with refractoriness to conventional mood stabilizers like lithium. Figure 3 gives an illustration of the main concepts in the mood regulating mechanisms of these psychotropic medications. Table 1 provides a selection of studies giving a representation of the therapeutic impact of the agents described in this section.
Lithium Salts
A literature search revealed that only one placebo-controlled, randomized trial of lithium monotherapy in acute BD type I depression has been published in the last 10 years-the EMBOLDEN I study. In this from baseline. The results showed that quetiapine (both doses) was significantly more effective than placebo in reducing MADRS total scores but lithium did not reach statistical significance. Additionally, quetiapine was statistically superior to lithium in treating acute bipolar depression, and that both treatments were equally well tolerated in the short term. 14) In this case, there is a need for further controlled lithium studies to better delineate its place in the management of major depressive episodes in BD. Two such trials are ongoing-the ARIQUEL I study (efficacy and safety of the combination of aripiprazole or lithium in bipolar patients with refractory to quetiapine monotherapy) and the comparison of lithium and placebo in suicidal patients in affective disorders. 15, 16) In conclusion, it can be stated that the current evidence regarding acute bipolar depression is not supportive of lithium monotherapy, but as it is a recalcitrant condition with a substantial suicide risk, adjunctive treatment with this agent may be of value in refractory cases.
Carbamazepine/Oxcarbazepine/Eslicarbazepine
During the last 10 years no placebo-controlled studies of carbamazepine (CBZ) per se, were found in the extant literature but other work 
Divalproex Sodium
The anticonvulsant, divalproex sodium (DV), is relatively well studied in adults with acute bipolar depression. In a small preliminary study, nine cases with acute non-refractory bipolar depression were compared with nine control subjects for the trial duration of 6 weeks. The magnitude of reduction in MADRS scores, the primary efficacy measure, was much greater in the treatment arm. Furthermore, a decrease was also observed in YMRS scores, underscoring the efficacy of DV in mixed states. 21) In a placebo-controlled RCT, patients with BD type I or II, experiencing major depressive episodes, and not already on a mood stabilizer were randomly assigned to divalproex, extended release, or placebo in a double-blind style. The primary efficacy measure was MADRS and the study duration was 6 weeks. Sixty-seven percent of the subjects met criteria for rapid cycling; statistical evaluation of the entire study population showed that the active compound was significantly better than placebo in inducing response and remission. Sub-group analysis revealed that in BD type II cases, the drug was not significantly different in outcome from placebo, indicating that DV may be more appropriate in acute BD type I depression, particularly in rapid cycling patients. In this short-term study, the drug was associated with gastrointestinal side effects including nausea, increased appetite, and diarrhea. 22) In a meta-analysis of four RCTs in acute bipolar depression in adults, DV was found to be superior to placebo with a higher remission rate of 39.3% versus 17.5%.
23)
Lamotrigine
Lamotrigine ( 
Topiramate (TPM)
A novel antiepileptic used to treat seizures in patients of all age groups, topiramate (TPM) has been studied in BD, particularly in the treatment of acute episodes. Data from RCTs is available in manic and mixed episodes but no placebo-controlled studies for bipolar depression were identified during the literature search. The following conclusions were drawn from the appraisal of the extant literature. 
Levetiracetam
Levetiracetam (LVT) is a broad spectrum antiepileptic used to treat partial epilepsy, with or without secondary generalization, in children as well as adults. It has a novel mechanism of action, exerting its effects by binding to the SV2A synaptic vesicle glycoprotein, inhibiting the P/ Q type presynaptic calcium channels through an intracellular pathway and resulting in the suppression of glutamate transmission. 31 β-arrestin 2 is a scaffolding protein which activates protein kinase C (Akt), phosphorylating the enzyme GSK-3β, and ultimately causing Figure 4 schematically illustrates these concepts. Table 2 provides a summation of representative studies of atypical antipsychotics in the treatment of depressive symptoms in BD and related conditions.
Risperidone
Risperidone has been well studied in BD, with evidence of efficacy in 
Olanzapine
Olanzapine, a second generation antipsychotic (SGA), has been stud- patients were randomized to the active agent and 524 to placebo. Data of the study subjects was stratified according to change from baseline in MADRS total score, MADRS-6 sub-score and individual item scores.
Further, demographic and disease characteristics, such as psychotic features, melancholic characteristics, and mixed symptoms (defined as scoring ≥2 in ≥3 YMRS items), were also categorized. Analysis of variance with multiple regression analysis showed that, compared to placebo, the olanzapine group had statistically significant score reductions on all efficacy measures except two MADRS items, namely concentration difficulties and suicidal thoughts. The disease factor that best corresponded to better treatment outcome with olanzapine was the presence of melancholic features in the presentation at the start of the study. In summary, olanzapine monotherapy improved key depressive symptoms in BD type I. 38) In addition, olanzapine in combination with fluoxetine is FDA approved for the treatment of acute bipolar depression in adults.
39)
Quetiapine
Quetiapine, an SGA, is extensively studied in all phases of BD; it is FDA approved for the treatment of manic and mixed episodes of BD type I, and is also licensed as monotherapy for acute bipolar depression. In addition, it is endorsed as a maintenance agent for the prevention of Questionnaire-Short Form. Quetiapine was significantly more effective than placebo on mean reductions in MADRS total scores, and differences in this regard were observed as early as week 1. Furthermore, the active agent was also superior on all secondary efficacy measures.
In comparison to the other treatments, quetiapine was better than lithium and paroxetine (EMBOLDEN I and II studies) on the chief outcome parameter. In conclusion, quetiapine was an efficacious treatment for acute bipolar depression with a good safety and tolerability profile.
40)
Ziprasidone
Ziprasidone, an SGA, has been studied as mono or adjunctive therapy in BD, and is FDA licensed for the treatment of manic and mixed episodes. Two RCTs were conducted comparing ziprasidone alone with placebo in patients with major depressive episodes associated with BD. A cut-off score of 20 was used for HRSD-17 to identify bipolar patients with MDE and cases were randomized to ziprasidone 40 to 160 mg/d or placebo and followed for 6 weeks. The principal efficacy parameter was change in MADRS scores at baseline, while secondary measures included HRSD and CGI-I. In both studies, the active agent did not differ significantly from placebo on the main assessment measure. 41) Additionally, in another RCT in acute bipolar depression, ziprasidone in combination with a mood stabilizer (lithium, valproate, or lamotrigine) was compared with placebo and mood stabilizer. In this trial too, adjunctive ziprasidone was no better than mood stabilizer alone in patients with bipolar depression. 42) This data suggests that ziprasidone does not have efficacy in bipolar depression.
Lurasidone
Lurasidone, another SGA, is unique in that it has FDA approval for the treatment of acute BD type I, but so far is not licensed for use in manic or mixed episodes. This endorsement is based on two pivotal internationally conducted, randomized, controlled trials in which lurasidone showed superiority over placebo both as monotherapy and as an adjunct to lithium and valproate. Trial duration was 6 weeks; patients had MDE without psychotic features as determined by Mini-International Neuropsychiatric Interview and were treated as outpatients. The primary efficacy measure was reduction in total MADRS score at baseline and key secondary assessment was with the CGI-BP depression severity sub-score. In these trials, lurasidone (flexibly dosed from 20-120 mg/d) was superior to placebo on both parameters, showed a good safety profile, and was not associated with significant extrapyramidal side effects or metabolic side effects. 43, 44) While there is a need for further independent studies corroborating these findings, at this stage lurasidone appears as an important addition to the armamentarium of drugs against bipolar depression.
Aripiprazole
Aripiprazole is also referred to as a 'third generation antipsychotic' and shows the pharmacodynamic characteristics of partial agonism, functional selectivity, and serotonin-dopamine activity modulation. It is well studied in different phases of BD and is FDA licensed for manic and mixed episodes of BD type I as monotherapy, and as maintenance treatment in conjunction with a mood stabilizer. Two RCTs of aripiprazole (flexibly dosed from 5-30 mg/d) were conducted in bipolar depression as standalone therapy in comparison to placebo. These were multicenter, 8-week trials of outpatients with non-psychotic bipolar I major depression; the studies were well-powered and utilized change in MADRS total score as the primary outcome measure. CGI-BP depression severity sub-score was the chief secondary assessment parameter; LOCF was used to account for drop-outs. The active agent showed an early difference to placebo treatment, but at week 8 failed to demonstrate statistically significant superiority on both key primary and secondary efficacy measures. Aripiprazole was less well tolerated than placebo, with a higher incidence of akathisia, insomnia, nausea, fatigue, restlessness, and dry mouth. In controlled conditions, aripiprazole was not found to be effective for the treatment of acute depression in BD type I.
45)
Cariprazine
Cariprazine, a recently approved novel antipsychotic, is a partial agonist at the D2R/D3R, with higher affinity for the latter receptor. It has already been approved for schizophrenia and the treatment of manic and mixed episodes of BD type I, while studies are ongoing for negative-symptom schizophrenia, major depressive disorder, and bipolar maintenance. In a trial that was recently published online, cariprazine's efficacy was shown in acute BD type I. In this multicenter study, cases were randomized to either cariprazine monotherapy dosed at 0.75, 1.5, or 3 mg/d, or placebo. The primary and secondary efficacy parameters were change from baseline MADRS and CGI-BP scores, respectively, and data were analyzed using a mixed effects model for repeated measures on the adjusted intent-to-treat population. At week 6, cariprazine 1.5 mg/d was statistically better than placebo on the primary, as well as secondary, efficacy measures, whereas the other two doses were not significantly different from placebo. The most common adverse events with cariprazine (≥10%) were akathisia and insomnia, while weight gain was slightly higher with active treatment compared to placebo. In this rigorously conducted study, cariprazine monotherapy showed consistent efficacy against bipolar depression and maintained a good tolerability and safety profile.
46)
CONCLUSION
BD is a phasic illness and all current treatments are palliative in nature with varying efficacy. The manic pole of the ailment tends to be of short duration and responsive to the currently existing psychopharmacological agents. In contrast, the depressive phase is often prolonged and poorly controlled by currently available medications. This may express as major depressive episodes, persisting sub-syndromal symptoms, or mixed affective presentations. The high risk of suicide is also attributable to depressive manifestations and, keeping in consideration the associated anxiety and substance use comorbidities, responsible for the major burden of the disease. In this situation, there is an immediate need for better and more efficacious treatments that have an encompassing effect on the diathesis and its myriad complications. In the present review, the foremost psychotropic drugs for bipolar depression have been discussed to inform the modern management of this chronic ailment and evidence-based options are highlighted. It is hoped that with this knowledge, clinicians will be better able to deal with an otherwise intractable condition.
